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PRELIMINARY AMENDMENT 



Hon. Commissioner of Patents and Trademarks 
United States Patent and Trademark Office 
Washington, D.C. 20231 

Dear Sir: 

Prior to the initial Office Action in the above- 
captioned newly filed U.S. patent application, please amend 
said application as follows: 



IN THE SPECIFICATION : 

On page 1, between lines 2 and 3, insert as a heading 
— BACKGROUND OF THE INVENTION — . 



On page 4, between lines 11 and 12, insert as a heading 
— SUMMARY OF THE INVENTION — . 



On page 13, between lines 32 and 33, insert as a 
heading — BRIEF DESCRIPTION OF THE DRAWINGS — . 



On page 14, between lines 17 and 18, insert as a 
heading — DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT (S) — . 

IN THE CLAIMS : 

Cancel claims 1-27 and insert the following new claims: 

— 28. Device for eliminating unwanted volatile 
components from beer wort comprising a counter-current 
contact column for contact between an ascending current of 
steam or inert gas and a descending current of wort at a 
temperature near the boiling point of said wort at the 
pressure in the column, said column containing filler bodies 
to increase the surface area of contact within the column 
between the wort and the current of steam or inert gas, 
characterized in that the column comprises: 

in a top part of the column, means for feeding and 
uniformly distributing the beer wort into said column, 
consisting of orifices through which the wort passes adapted 
to distribute regularly and uniformly the current of beer 
wort over all the transverse surface area of the column, and 
means through which the steam or the inert gas pass which 
are separate from the means through which the wort passes; 
and 

in a bottom part of the column, means for feeding and 
uniformly distributing the current of steam or inert gas 
inside the column consisting of orifices through which the 
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steam or the inert gas pass adapted to distribute regularly 
and uniformly the current of steam or inert gas over all of 
the transverse surface area of the column. 

29. Device according to claim 28, characterized in 
that the means for uniform distribution of the wort comprise 
a distribution plate, a plane passing through said 
distribution plate being substantially perpendicular to the 
longitudinal axis of the column, said distribution plate 
being disposed under a wort feed into the column, at the 
level of the top part of said column, said distribution 
plate including first means for uniform flow of the wort in 
the descending direction and second means for flow of said 
current of inert gas or steam in the ascending direction. 

30. Device according to claim 29, characterized in 
that the first means for uniform flow of the wort comprise a 
plurality of orifices in said distribution plate. 

31. Device according to claim 29, characterized in 
that the second means for flow of said current of inert gas 
or steam comprise a plurality of chimneys on the surface of 
said distribution plate. 

32. Device according to claim 31, characterized in 
that the chimneys have a height sufficient to prevent the 
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wort on top of said distribution plate flowing through said 
chimneys when the column is operating. 

33. Device according to claim 28, characterized in 
that said filler bodies for increasing the surface area of 
contact of the wort with a current of inert gas or steam 
comprise a plurality of rings disposed randomly on a bottom 
plate and thereby forming a diffuse array of stacked rings, 
said diffuse array being located under said means for 
uniform distribution of the wort. 

34. Device according to claim 33, characterized in 
that a plane passing through said bottom plate is 
substantially perpendicular to the longitudinal axis of the 
column and said bottom plate has means for increasing the 
surface area of contact, said means being adapted to have a 
total surface area through which said current of inert gas 
or steam passes equal to at least 90% of the transverse 
surface area of the column. 

35. Device according to claim 34, characterized in 
that the bottom plate has corrugations over at least part of 
its surface and a plurality of orifices arranged on its 
surface. 

36. Device according to claim 33, characterized in 
that the bottom plate is a corrugated grid. 
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37. Device according to claim 28, characterized in 
that the means for uniform distribution of a current of 
inert gas or steam comprise a main pipe, optionally 
communicated with secondary pipes, disposed at a level of a 
region from which the treated wort is extracted, in the 
bottom part of the column, and having a plurality of 
orifices, said orifices being regularly arranged on the 
greater part of the main pipe and the secondary pipes so 
that the current of inert gas or steam can be fed into the 
interior of the column over substantially all of the cross- 
section of said column. 

38. Device according to claim 37, characterized in 
that the orifices are directed towards the bottom of the 
column. 

39. Device according to claim 28 further including 
means for collecting the treated wort without significant 
formation of foam. 

40. Device according to claim 39, characterized in 
that the means for recovering the treated wort comprise at 
least one, preferably inclined surface directed towards the 
bottom of the column and in the bottom part of said column, 
said surface having means forming a baffle directed towards 
the bottom of said column. 
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41. Device according to claim 28, further comprising 
additional means for cleaning the interior of the column. 

42. Device according to claim 41, characterized in 
that the cleaning means comprise a plurality of distributors 
of washing or rinsing liquid located at the level of the 
means for distribution of the wort, at the level of the 
means for increasing the surface area of contact of the wort 
with said current of inert gas or steam, at the level of the 
means for distributing a current of inert gas or steam, at 
the level of the means for collecting the treated wort, said 
distributors being connected to external command and control 
means. 

43. Device according to claim 28, further comprising a 
system for heating the wort before the wort enters the 
column, said heating system being connected to the column by 
pipe means. 

44. Device according to claim 28, further comprising 
means for extracting the current of inert gas or steam. 

45. Device according to claim 44, characterized in 
that the extracting means comprise at least one valve in the 
top part of the column for releasing the inert gas or the 
steam to the exterior of the column. 
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46. Device according to claim 28, further comprising 
means for recovering the current of inert gas or steam and 
condensates. 

47. Device according to claim 46, characterized in 
that the means for recovering the current of steam and 
condensates comprise at least one condenser connected to the 
top part of the column by pipe means. 

48. Device according to claim 28, further comprising 
means for regulating and/or controlling the flowrate of the 
wort entering the column. 

49. Device according to claim 48 , further comprising 
means for regulating and/or controlling the flowrate of the 
current of inert gas or steam into the column. 

50. Device according to claim 49, characterized in 
that the regulation and/or control means comprise solenoid 
valves and/ or pneumatic valves. 

51. Use of a device as claimed in claim 28 to carry 
out a method of eliminating unwanted volatile components 
from beer wort, without significant evaporation, comprising 
a first step of boiling the wort at a temperature in a range 
from approximately 90°C to approximately 150°C, followed by 
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a second step of separating unwanted volatile components 
from said wort. 

52. Use according to claim 51, characterized in that 
internal pressure in the column is controlled in accordance 
with the temperature of the wort entering the column. — 

IN THE ABSTRACT ; 

Please change the title " ABSTRACT " TO — ABSTRACT OF THE 
DISCLOSURE —. 

Please delete the abstract in its entirety and insert 
the following in its place. 

— A device for eliminating unwanted volatile components 
from beer wort comprises a column comprising: a system for 
uniformly distributing the beer wort inside the column in a 
first direction, a system for uniformly distributing a 
current of inert gas or steam inside the column in a second 
direction, preferably opposite to the first direction, and a 
system for increasing the surface area of contact of said 
wort inside the column with the current of inert gas or 
steam. — 

REMARKS 

The above amendments are intended to conform the above- 
referenced new U.S. patent application to U.S. practice and 
to place the claims in better form for examination. 
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An early action on the merits 



is respectfully 



solicited. 



Respectfully submitted, 
DIRK SELDESLACHTS 



Barry/ L. Kelmachter 

Attorney for Applicant 

Area Code: 203 
Telephone: 777-6628 
Telefax : 865-0297 



Date: April 14, 1998 



'deposited with the United States Postal Service as 
Express Maii in an envelope addressed to: Commissioner 
of Patents and Trsderr.crks, Wairu^on. DC 2C231 





on 



April 14, 1998 



Nicole Porto 
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The invention concerns a new device for eliminating 
unwanted volatile components from beer wort. 
5 It also relates to a method of eliminating unwanted 

volatile components using the device of the present 
invention . 

In the brewing industry, the boiling of the wort is 
a complex operation conditioning not only the 
10 organoleptic qualities of the beer, but also its 

stability, in particular the quality and the stability of 
the head. Good control over this stage of manufacture is 
therefore necessary, both to obtain a beer that is of 
satisfactory quality, but also because this stage of 
15 manufacture consumes most of the energy used in the 

manufacture of beer. 

One of the many operations involved in boiling the 
wort is eliminating unwanted volatile aromatic components 
from the wort, in particular sulphur-containing 
20 substances such as DMS (dimethyl sulphide) and essential 

oils from the malt and the hops . 

Conventional methods of boiling the wort generally 
eliminate the unwanted aromatic components by vigorously 
evaporating the wort, inevitably leading to the use of a 

2 5 large amount of energy. 

Research has therefore been conducted into reducing 
or recovering the energy used to evaporate the wort. The 
proposed solutions have until now been able to recover 
only some of the energy consumed. Moreover, in most 

3 0 cases the energy recovery methods require modification of 

the production site and this leads to high investments. 

To avoid these problems attempts have been made to 
develop different methods of boiling the wore, using 
little evaporation and therefore a low amount of energy. 
3 5 One such proposed method heats the wort, without 
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notable evaporation, to form a hot precipitate. This hot 
precipitate is separated out at the same time as certain 
unwanted solid components during the clarification of the 
wort . 

5 In this method the unwanted volatile components are 

eliminated from the wort by means of intensive contact 
between the heated wort and a current of inert gas or 
steam . 

During this contact, the unwanted volatile 
10 components are transferred from the wort to the current 

of inert gas or steam and can then be extracted. 

Although this method significantly reduces the 
amount of energy required, it is nevertheless subject to 
the problem that the desorption columns used to transfer 
15 the volatile components from the wort to the gas phase 

are of only limited efficiency. 

A main aim of the invention is to solve this 
problem by proposing an effective new desorption device 
offering higher efficiency. 
20 WO 95/26395 describes a method of continuous 

boiling of beer wort. This method comprises the 

following steps: heating the wort to between 80 and 
110°C, introducing the heated wort into an ideal flow 
reactor, preferably a rotary disc type holding column, 

2 5 and treating the wort leaving this reactor with a 

contraflow of steam in a degassing or stripping column. 

The stripping column may be a plate type column 
including at least five plates or a column filled with 
filler bodies, the filler bodies extending to a height of 

3 0 at least two metres. 

In the example described, which corresponds to 
equipment on a pilot plant scale, the woru heated to 
1 0 3 ° C is introduced at a flowrate of 1 200 I/h into a 
5 00 1 rotary disk type reactor, in which it therefore 
3 5 remains for 3 0 minutes on average. It is stated that 
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S-methylmethionine (SMM) is satisfactorily converted into 
dimethyl sulphide (DMS) . 

The wort is then fed to the top part of a plate 
type column equipped with 12 plates and down tubes . The 
5 liquid load of the column is approximately 20 litres. 

Saturated steam is fed into the bottom part of the column 
in a proportion of 5%. 

The stated proportions of the DMS in the wort are 
195 ptg/1 after the reactor and less than 10 /xg/1 after 
10 stripping, for a final DMS content of the beer of 

40 lx<3/\. 

It would therefore appear that almost 95% of the 
DMS entering the stripping column is evaporated by the 
steam, which is an excellent result. 
15 The problem is to transpose these experiments to an 

industrial scale. To be more precise, if a column with 
12 plates is required for a flowrate of 1 200 1/hour, how 
big would a column have to be for a flowrate of about 
4 0 m 3 /hour to 6 0 m 3 /hour, common in the brewing industry. 

2 0 Furthermore, the above document does not give any 

indication of the problems inherent to treating the wort 
in a stripping column: 

a) the person skilled in the art is familiar with 
the tendency of the wort to foaming, the foam being 

25 caused either by bubbling of the steam in the wort or 

simply by the boiling of the wort. 

b) the person skilled in the art knows that the 
wort has a relative high viscosity, does not flow like a 
liquid and constitutes an unstable suspension. Any 

3 0 material that may settle out must be regularly and 

effectively cleaned out, failing which it may impede 
subsequent operation of the column, which becomes 
partially blocked, and constitute impurities capable of 
significantly deteriorating the organoleptic qualities cf 
2 5 the beer produced under these conditions. 
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It is clear that the column with 12 plates 
described in the aforementioned document is not suitable 
for stripping beer wort on an industrial scale with 
acceptable economic conditions in terms of investment and 
5 operating, cleaning and maintenance costs. 

A stripping column filled with filler bodies is 
mentioned as being usable in theory, but the 
aforementioned document does not give any other 
information on this subject apart from the minimal height 
10 of 2 metres required for the volume filled with the 

filler bodies . 

The problem to which the invention is addressed is 
therefore that of remedying the drawbacks of the prior 
art devices and proposing a stripping column capable of 
15 economic and reliable degassing of beer wort at an 

industrial scale f lowrate of the wort , for example a few 
tens of m 3 /h, this stripping having a predetermined 
efficiency sufficient to eliminate virtually any vigorous 
boiling of the wort. 

2 0 Our first experiment with an industrial stripping 

column filled with filler bodies, without plates that are 
difficult to clean, eliminated approximately 60 to 70% of 
the DMS , which is not sufficient to eliminate vigorous 
boiling of the wort . 
25 We were therefore obliged to go against received 

wisdom in selecting a number of features required to 
obtain at least 85% elimination of DMS by stripping. 
These features are as follows: 

1 - choosing a vertical column with a downward flow 

3 0 of the wort and an upward flow of steam; 

2 - separating the steam flow means and the wcru 
flew r.eans on the top plane, which tends to reduce the 
time of contact between the wort and the steam in the 
column ; 

3 5 3 - distributing the flow of wort and the flow of 
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steam regularly and uniformly across all of the cross- 
section of the column, which reduces the speeds, also 
reduces the periods of time of contact and consequently 
the exchanges of volatile material between the wort and 
5 the steam and increases the risk of insoluble materials 

in suspension in the wort settling out; 

4 - using wort distributor means in the form of 
orifices through the top plate, the number and the 
diameter of these orifices being predetermined to allow a 

10 predetermined f lowrate of wort , given a predetermined 

depth of wort on top of the plate , whilst preventing the 
flow of steam; 

5 - using for the flow of steam chimneys of a 
predetermined height sufficient to prevent any overflow 

15 of the wort or of foam into the chimneys, which mobilises 

a predetermined height of the column; 

6 - using a filler body of relatively large size, 
and therefore of relatively low exchange surface area per 
unit volume, which reduces wort/steam exchanges, for 

2 0 example rings having a diameter of at least 3 to 4 cm; 

7 - using a plate to support the filler bodies 
having orifices with a total area equivalent to 90 or 
100% of the cross-section area of the column, which 
minimises wort/steam contact; 

25 8 - distributing the steam inlet holes regularly 

across all of the cross- sect ion of the column, which 
reduces any horizontal component of the steam flow 
facilitating wort/steam contact ; 

9 - eliminating the racks which conventionally 

30 contain the filler bodies and which enable the filler 

bodies to be removed from a column very quickly to clean 
them and the interior of the column. This makes emptying 
the column a lengthy and labour-intensive process, and 
therefore one to be used only under exceptional 

3 5 circumstances. This means that the operation of the 

column depends entirely on the effectiveness of cleaning 
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the filler bodies inside the column, although as 
mentioned above the wort is an unstable suspension from 
which material may settle out . 

In an entirely surprising manner, we have reliably 
5 obtained around 85% elimination of DMS at a wort flowrate 

in the order of 40 m 3 /h and a steam flowrate in the order 
of 0.5 to 1.5% by weight of the wort flowrate. 

Most of the features mentioned above facilitate the 
cleaning of the interior of the stripping column, with 
10 the result that the column operates extremely reliably 

even though the hot wort constitutes a liquid suspension 
that must be handled with great care. The in situ 

cleaning of the interior of the column may be carried out 
sufficiently effectively to render emptying of the column 
15 to extract the filler bodies from it of zero utility and 

highly improbable . 

A first object of the present invention is 
therefore to provide a desorption device for eliminating 
unwanted volatile components from beer wort. 
2 0 A second object of the present invention is to 

provide a method of eliminating unwanted volatile 
components from beer wort using little evaporation. 

A third object of the present invention concerns 
the use of a device for eliminating unwanted volatile 

2 5 components from beer wort. 

The device for eliminating unwanted volatile 
components from beer wort comprises a column comprising: 

- means for uniformly distributing the beer wort 
inside said column in a first direction, 

3 0 - means for uniformly distributing a current of 

inert gas or steam inside the column in a second 
direction, preferably opposite ~o said first: direction, 
and 

- means for increasing the surface area of contact 
3 5 cf said wort inside said column with said current of 
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inert gas or steam. 

In accordance with the invention, said means for 
uniform distribution of the wort comprise a distribution 
plate, the plane passing through said distribution plate 
5 being substantially perpendicular to the longitudinal 

axis of the column, said distribution plate being 
disposed at the same level as the wort feed of the 
column, preferably in the top part of said column, said 
distribution plate including first means for uniform flow 
10 of the wort in said first direction and second means for 

flow of said current of inert gas or steam in said second 
direction . 

The number, the dimensions and the arrangement of 
the orifices on the distribution plate are not critical 
15 in themselves and must merely be such as to allow uniform 

flow of the wort through the distribution plate, in 
particular in accordance with the wort flowrate used in 
industry . 

The orifices are preferably designed and disposed 
2 0 so that the wort entering the column does not pass 

through the distribution plate immediately, but remains 
on top of the distribution plate for a few seconds before 
flowing through the orifices. 

In this way, a (preferably substantially constant) 

2 5 volume of wort remains on top of the distribution plate 

throughout the treatment, in order to compensate for 
variations in the flowrate of the wort entering the 
column and further to improve the uniformity of the 
distribution of the wort within the column. 

3 0 The volume of wort remaining on top of the 

distribution plate is not critical in itself and depends 
in particular on the dimensions of the column and the 
flowrates chosen for treating the wort. 

In a preferred embodiment of the present invention 
3 5 the second means for the flow of the current of inert gas 
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or- steam consist in chimneys disposed on the surface of 
the distribution plate. 

The height of the chimneys is advantageously chosen 
so that the wort entering the column remains on top of 
5 the distribution plate before flowing uniformly through 

the orifices in the distribution plate, without passing 
through the chimneys. Direct passage of the wort through 
the chimneys generally causes foaming which is 
prejudicial to the efficiency of the column and must 
10 therefore be avoided. 

The person skilled in the art will choose chimney 
dimensions and a wort flowrate such that the depth of the 
volume of wort remaining on top of the distribution plate 
is at all times less than the height of the chimneys and 
15 thereby prevent any wort passing through the chimneys. 

In accordance with the invention, the volatile 
components are eliminated from the wort by transfer 
between the liquid phase of the wort and the gas phase of 
the current of inert gas or steam. In accordance with 
20 the invention, the efficiency of this transfer is 

improved by increasing the surface area of contact 
between the wort and the current of inert gas or steam. 

The surface area of contact is advantageously 
increased by using rings located under said means for 
25 uniform distribution of the wort. 

Rings of this type that can be used in the context 
of the present invention include Cascade® Mini Rings sold 
by Glitsch Inc., U.S.A. 

The rings are advantageously disposed on a bottom 
3 0 plate substantially perpendicular to the longitudinal 

axis of the column and are randomly disposed on the 
plate, forming a diffuse array of stacked rings. 

The wort flowing over the rings consequently 
follows a more or less random path from one ring to the 
3 5 other, for example by graviiy alone, and the volatile 



9 



components are transferred progressively into the current 
of inert gas or steam which preferably flows in the 
opposite direction . 

It goes without saying that any other food grade 
5 system known in itself and increasing the surface area of 

contact may be used in place of the rings mentioned 
above. Non-limiting examples of products that can be 
used in the context of the present invention are random 
structure products such as the Pall Rings, Kaschig Rings, 
10 Bearl Saddles sold by Glitsch Inc., U.S.A., organised 

structure products such as the Gempak® products sold by 
Glitsch Inc., U.S.A., etc. 

In a preferred embodiment of the present invention 
the bottom plate also has means for increasing the 
15 surface area of contact and which reduce the resistance 

to the flow of the current of inert gas or steam. 

In a first embodiment of the invention the bottom 
plate has orifices in it and is corrugated over at least 
part of its surface. The orifices and the corrugations 
2 0 preferably provide a free surface area of between 

approximately 90% and approximately 100% of the cross- 
section area of the column. 

In a second embodiment of the invention the bottom 
plate is a corrugated grid. 

2 5 In accordance with the invention, the current of 

inert gas or steam is fed uniformly into the interior of 
the column from the region for extraction of the treated 
wort , which is preferably in the bottom part of the 
column . 

3 0 The means for uniform distribution of the current 

of inert gas or steam advantageously comprise a main 
pipe, possibly communicating with secondary pipes, 
including a plurality of orifices regularly arranged over 
che major part of the main pipe and the secondary pipes 
3 5 to enable the current of inert gas or steam to be fed to 
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the interior of the column over practically all the 

cross-section of the column. The means for uniform 

distribution of a current of inert gas or steam are 

advantageously at the same level as the region for 
5 extraction of the treated wort, which is preferably in 

the bottom part of the column . 

The orifices are advantageously directed towards 

the bottom of the column, to prevent the wort entering 

the pipe or pipes . 
10 In a preferred embodiment the device of the 

invention comprises means for extraction and/or recovery 

of the current of inert gas or steam. 

In a first embodiment of the invention the top part 

of the column is provided with one or more valves for 
15 releasing the current of inert gas or steam to the 

exterior . 

In another preferred embodiment of the present 
invention the current of inert gas or steam is recovered 
using any system known in itself, for example one or more 

2 0 condensers if steam is used, connected to the top part of 

the column by pipe means . 

The size and the dimensions of the column and its 
various component parts are not critical in themselves 
and may be chosen to suit the production site, the 
25 volumes of wort to be treated and the required efficiency 

of elimination of unwanted volatile components, for 
example . 

However, the arrangement of the various components 
within the column should be such that the distances 

3 0 between, for example, the outlet of the wort feed pipe 

and the wort distribution plate, between the wort 
distribution plate and the diffuse array of rings, and 
between the bottom plate and a wort recovery system, are 
r.ot too great, to prevent che formation of foam that 
3 5 could compromise the optimum efficiency of che device of 
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the invention . 

The above distances are preferably not greater than 
approximately 0.5 m . 

In a preferred embodiment of the present invention 
5 means are provided for cleaning the interior of the 

column after a plurality of treatment cycles, without 
demounting the column. The device of the invention has 
numerous inlets and outlets and cleaning merely by 
introducing a cleaning liquid into the device so that it 
10 follows the normal path of the wort is not always 

sufficient. Additional cleaning means are therefore 

provided . 

The additional cleaning means advantageously 
comprise one or more distributors of washing or rinsing 
15 liquid located in various regions of the column. 

Distributors of this kind may be provided at the 
level of the wort distribution means, at the level of the 
means for increasing the surface area of contact of the 
wort with a current of inert gas or steam, at the level 
20 of the means of distribution of the current of inert gas 

or steam, at the level of the means for recovering the 
treated wort , for example . 

The distributors are, for example, products known 
as "cleaning balls" enabling a particular area to be 

2 5 covered with a washing or rinsing liquid, for example 

water or soda solution, fed in through a pipe. 

The cleaning balls usable in the context of the 
present invention are, for example, the "spray cleaning 
devices" sold by the German company Tuchenhagen . 

3 0 The distributors are advantageously connected to 

external command and control systems known in themselves . 

The various components of the device of the present 
invention and the operations that they perform are 
advantageously commanded, regulated and controlled by a 
3 5 system that is preferably an external system. 
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For example, the wort feed pipe entering the column 
includes detector means, for example an infrared sensor, 
detecting water-wort transitions. The wort feed pump is 
also controlled by one or more regulator valves. The 
5 various valves used in the device of the invention 

include solenoid valves and/or pneumatic valves. 

The inlet and the outlet of the heating system are 
also connected to temperature sensors, a safety valve at 
the outlet of the system enabling evacuation of the heat 
10 if necessary. 

The extraction of the heated wort is regulated by 
an outlet pump. The outlet pump is preferably set to the 
same flowrate as the wort feed pump to maintain a 
constant level of wort in the lower part of the column, 
15 forming a wort buffer. 

The device of the invention advantageously also 
comprises systems for detecting when the column is empty 
and the level of wort in the column, systems for 
measuring the level of the wort buffer in the bottom of 

2 0 the column, systems for measuring pressure differences 

when filling the column, and various safety valves, in 
particular valves venting to atmosphere to prevent 
underpressures and overpressures during filling and 
cleaning . 

25 The various command, regulation and/or control 

systems are connected to electronic and/or computer 
control means known in themselves. 

The device of the invention operates equally well 
at atmospheric pressure, at an increased pressure and at 

3 0 a slightly reduced pressure. 

The invention also consists in a method of 
eliminating volatile components from beer v;ort . 

In the method of eliminating volatile components 
from beer wort without significant evaporation, 
3 5 comprising a first stage of boiling the wort at a 
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temperature varying between approximately 9 0 °C and. 
approximately 150 °C, followed by a second stage of 
separating unwanted volatile components from the wort, 
the second separation step is carried out in a device as 
5 described above . 

In accordance with the invention, the method of the 
invention of eliminating volatile components operates 
equally well at atmospheric pressure as at a reduced 
pressure or an increased pressure. 

10 In a first embodiment of the method, the pressure 

inside the column is slightly reduced, for example by a 
vacuum pump . In this case , the temperature of the 

boiling wort entering the column may be lower than the 
boiling point of the wort at atmospheric pressure. The 

15 boiling point differs according to the pressure, and 

appropriate adjustment of the pressure inside the column 
to reduce the pressure enables elimination of volatile 
components from the wort at a wort entry temperature 
lower than the boiling point at atmospheric pressure. 

2 0 In this way preheating of the incoming wort may be 

dispensed with. 

On the other hand, if the incoming wort is at a 
temperature higher than its boiling point at atmospheric 
pressure, it is possible to adjust the pressure inside 

2 5 the column to obtain an increase in pressure 

corresponding to the pressure at the temperature of the 
incoming wort and therefore to eliminate all the volatile 
components without it being necessary to cool the 
incoming wort . 

3 0 The invention also consists in the use of a device 

as described above to eliminate unwanted volatile 
components from beer wort . 

Additional advantages and features of the present 
invention will emerge from the following more derailed 
3 5 description of one embodiment of the invention given by 
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way of non-limiting and purely illustrative example and. 
the accompanying figures that relate to it and in which: 

- figure 1 is a diagram showing one embodiment of 
the device of the invention for elimination of volatile 

5 components; 

- figure 2 is a diagrammatic front perspective view 
of one embodiment of the wort distribution plate ; 

- figure 3 is a diagrammatic top view of one 
embodiment of the bottom plate; 

10 - figure 4 is a diagrammatic view of the bottom 

plate from figure 3 in cross- section on the line A-A ' ; 
and 

- figure 5 is a diagrammatic bottom view of one 
embodiment of the system for distributing the current of 

15 inert gas or steam. 

In the figures , the same reference numbers 
correspond to the same components . 

Referring now to figure 1, in which the arrows show 
the various directions of flow of the fluids or gases 

20 used, the device for eliminating volatile components from 

beer wort includes a desorption column 1 having at the 
top a system 2 for uniform distribution of the wort. 

The column 1 is fed through a pipe 3 . Before 
reaching the column 1, the wort may be passed through a 

25 heating system 4. The heating system 4 is of a type 

known in itself and operates conventionally to increase 
the temperature of the wort by exchange of heat with 
steam arriving via the pipe 5, the condensate being 
extracted via the pipe 6 . 

3 0 The heated wort passes through the pipe 4a into the 

column 1 in a uniform manner because of the wort 
distributor 2 . The wort then f lows due to its weighc 
alone through the interior of the filling region 7 of the 
column 1. Piled up rings (not shown in the figure) in 

3 5 the region 7 increase the surface area of contact between 
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the wort and. the current of inert gas or steam. The 
rings rest on a bottom plate 8 described in more detail 
below . 

Steam or an inert gas such as nitrogen is fed from 
5 the pipe 9 into the interior of the column 1 through a 

uniform distribution system 10. 

In the figure 1 preferred embodiment the beer wort 
is distributed downwards and the current of inert gas or 
steam is distributed upwards. 

10 At the end of its path through the filling region 

7, the wort falls onto a collector system having an 
inclined surface 11 from which the wort flows across a 
baffle 11a into the bottom part 12 of the column 1, 
corresponding to the bottom of said column, without any 

15 significant quantity of foam being formed. Instead of 

the single inclined surface 11 described above , a 
plurality of inclined surfaces may be provided, the 
respective baffles of the various inclined surfaces 
guiding the flow of treated wort into a common area. The 

2 0 collected wort, from which the volatile components have 

been removed, forms a buffer area in the bottom of the 
column that is then extracted via the pipe 13 to cooling 
and/or fermentation tanks. 

It goes without saying that the inclined surface 11 
25 constitutes only one preferred embodiment of the system 

for collecting the treated wort. Any other system 

avoiding the significant formation of foam may be used in 
place of the inclined surface 11. 

A condenser 14 is provided to recover the steam 

3 0 used to treat the wort and the eliminated volatile 

components. The condenser 14 receives cooling water, for 
example well water, via the pipe 15. After flowing 

zhrough the condenser 14, the cooling water is extracted 
via the pipe 16 and the condensate containing the 
35 volatile components is extracted via the pipe 17 to a 
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drain or to any other device for storage or subsequent 
treatment . 

Referring now to figure 2, the plate 2 for uniform 
distribution of the wort is seen to comprise a metal base 
5 18 with orifices 19 and chimneys 2 0 regularly arranged on 

its surface. 

The number and the dimensions of the orifices and 
the wort flowrate are chosen so that a particular and 
substantially constant volume of wort remains on top of 

10 the base 18 throughout the treatment, the height of the 

chimneys 2 0 being such as to prevent the volume of wort 
remaining on the base 18 passing through the chimneys 20. 

Figures 3 and 4 show one embodiment of the bottom 
plate 8 . The bottom plate 8 is a corrugated plate with 

15 orifices 21 in it through which the filling region 

communicates with the bottom of the column. Figure 3 
shows only some of the orifices 21, but it is to be 
understood that there are orifices 21 over all of the 
surface of the bottom plate 8 . 

2 0 Referring now to figure 5, it is seen that the 

uniform distributor 10 for the current of inert gas or 
steam comprises a main pipe 22 communicating with a 
plurality of secondary pipes 23 . The bottom faces 

of the pipes 22 and 23 incorporate orifices 25 enabling 

25 uniform distribution of the steam or the inert gas inside 

the column. The inert gas or steam is therefore 

initially expelled towards the bottom of the column, 
afterwards rising towards the top part of the column. 

The flowrate of the steam or inert gas is 

30 preferably approximately 0.5% to approximately 3% by 

weight of the flowrate of the wort. 

One example of the elimination of unwanted volatile 
components from beer wort is given below. 
Hxamole 

3 5 A desorption column 0.9 5 m in diameter and 2.2 0 m 
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high was preheated to prevent condensation at the start 
of treatment and also to enable the real internal 
temperature inside the column to be measured. For this 
purpose water at a temperature of 7 0 - 85 °C was fed into 
5 the column and heated to 90°C for five minutes. 

Steam at a flowrate of 900 kg/h was then injected 
into the column for five minutes and the surplus steam 
was condensed by the condenser fed with cold water. 

The measured internal pressure corresponds to 
10 atmospheric pressure and is used to evaluate the boiling 

point that the wort to be treated must have on entering 
the column . 

Before the wort was introduced into it, the column 
was emptied to prevent dilution of the wort during 
15 starting up of the treatment. 

A sample of 42 0 hi of Pils type beer wort was then 
fed into the column at a flowrate of 400 hl/h. The wort 
entering the column was preheated to the temperature 
determined according to the internal pressure of the 
20 column, namely 100.5°C. Steam at a temperature of 100°C 

at atmospheric pressure was fed into the column, at a 
flowrate of 600 kg/h, corresponding to 1.5% by weight of 
steam relative to wort. 

The treatment was continued and the bottom of the 
25 column progressively filled with the buffer of treated 

wort. An outlet pump was started, with the flowrate 
adjusted so that the level of the treated wort buffer 
remained constant, at a depth of 0.3 m . 

The effectiveness of the treatment to eliminate 
3 0 volatile components was verified in the following manner. 

The DMS (dimethyl sulphide) content of the beer 
wort to be treated was analysed by gas phase 
chromatography before commencing feeding it into the 
column. The wort leaving the column was analysed in the 
3 5 same way and the DMS content was compared to the initial 
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DMS content. 

The analysis of the sample showed that the DMS 
content before entry into the device of the invention was 
200 to 300 parts per billion (ppb) . The sample leaving 
5 the column had a DMS content of 3 0 to 4 5 ppb, 

corresponding to an elimination of approximately 85% by 
weight of the volatile components. 

This low content leads to a final product in which 
the DMS content is less than the value of 50 ppb regarded 
10 as the acceptable value in the brewing industry. 

Analysing the DMS content of the condensate 
collected confirmed that the quantity of DMS absent from 
the wort leaving the column corresponded to that found in 
the condensates, showing that the device of the invention 
15 was responsible for the elimination of the volatile 

components . 

If 85% elimination of DMS is insufficient, given 
the proportion of DMS in the wort entering the stripping 
column, it is a simple matter to briefly and vigorously 
2 0 boil the wort before it enters the column, for example 

for 5 to 10 minutes, to reduce the proportion of DMS on 
entering the column . 

The elimination of DMS can be very significantly 
increased, for example to at least 90% or 95%, by 
25 significantly increasing the height and the diameter of 

the stripping column. 

It goes without saying that the present invention 
is not limited to the embodiments that have just been 
described, but to the contrary encompasses all variant 
30 executions thereof. 

The person skilled in the art will be able to adapt 
- he present invention to their own requirements by simple 
adjustments that do not depart from the scope of the 
present invention as defined in the accompanying claims . 
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Claims 

1. Device for eliminating unwanted volatile components 
from beer wort, comprising a column (1) comprising : 

- means ( 2 ) for uniformly distributing the beer wort 
5 inside said column (1) in a first direction, 

- means ( 10 ) for uniformly distributing a current of 
inert gas or steam inside the column (1) in a second 
direction, preferably opposite to said first direction, and 

- means for increasing the surface area of contact of 
10 said wort inside said column (1) with said current of inert 

gas or steam. 

2 . Device according to claim 1 wherein said means for 
uniform distribution of the wort comprise a distribution 
plate (2) , the plane passing through said distribution 

15 plate (2) being substantially perpendicular to the 
longitudinal axis of the column (1) , said distribution 
plate (2) being disposed at the same level as the wort feed 
of the column (1) , which is preferably in the top part of 
said column, said distribution plate (2) including first 

20 means for uniform flow of the wort in said first direction 
and second means for flow of said current of inert gas or 
steam in said second direction. 

3 . Device according to claim 2 wherein the first means 
for uniform flow of the wort comprise a plurality of 

25 orifices (19) in said distribution plate (2) . 

4 . Device according to claim 2 wherein the second 

means for flow of said current of inert gas or steam 

comprise a plurality of chimneys (20) on the surface of 

said distribution plate (2) . 
30 5 . Device according to claim 4 wherein the chimneys 

(2 0) have a height sufficient to prevent the wort on top of 

said distribution plate (2) flowing through said chimneys 

(2 0) when the column (1) is operating. 

6 . Device according to claim 1 wherein said means for 
35 increasing the surface area of contact of the wort with a 

current of inert gas or steam comprise a plurality of rings 
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disposed randomly on a bottom plate (8) and forming a 
diffuse array of stacked rings, said diffuse array being 
located under said means (2) for uniform distribution of 
the wort . 

5 7 . Device according to claim 6 wherein the plane 

passing through the bottom plate (8) is substantially 
perpendicular to the longitudinal axis of the column (1) 
and said bottom plate (8) has means for increasing the 
surface area of contact, said means being additionally 

10 adapted to reduce the resistance to the flow of said 
current of inert gas or steam. 

8 . Device according to claim 7 wherein the bottom 
plate (8) has corrugations over at least part of its 
surface and a plurality of orifices (21) arranged on its 

15 surface . 

9 . Device according to claim 6 or claim 7 wherein the 
bottom plate (8) is a corrugated grid. 

10 . Device according to claim 1 characterised in that 
the means (10) for uniform distribution of a current of 
20 inert gas or steam comprise a main pipe (22) , optionally 
communicating with secondary pipes (23) , disposed at the 
level of the region from which the treated wort is 
extracted, which is preferably in the bottom part of the 
column (1) , and having a plurality of orifices (25) 
25 regularly arranged on the greater part of the main pipe 
(22) and the secondary pipes (23) so that the current of 
inert gas or steam can be fed into the interior of the 
column (1) over substantially all of the cross-section of 
said column (1) . 

30 11 . Device according to claim 10 wherein the orifices 

(25) are directed towards the bottom of the column (1) . 

12 . Device according to claim 1 comprising means for 
collecting the treated wort without significant formation 
of foam. 

35 13 . Device according to claim 12 characterised in that 

the means for recovering the treated wort comprise at least 
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one preferably inclined surface (11) directed towards the 
bottom of the column (1) and in the bottom part of said 
column (1) , said surface (11) having means (11a) forming a 
baffle directed towards the bottom of said column (1) . 
5 14 . Device according to any one of claims 1 to 13 

wherein the first direction in which the wort is 
distributed is downwards and the second direction in which 
the current of inert gas or steam is distributed is 
upwards . 

10 15. Device according to any one of claims 1 to 14 

further comprising additional means for cleaning the 
interior of the column (1) . 

16 . Device according to claim 15 wherein the cleaning 
means comprise a plurality of distributors of washing or 

15 rinsing liquid located at the level of the means (2) for 
distribution of the wort, at the level of the means for 
increasing the surface area of contact of the wort with 
said current of inert gas or steam, at the level of the 
means (10) for distributing a current of inert gas or 

20 steam, at the level of the means (11, 11a) for collecting 
the treated wort, said distributors being connected to 
external command and control means . 

17 . Device according to any one of claims 1 to 16 
further comprising a system (4) for heating the wort before 

25 it enters the column (1) , said heating system (4) being 
connected to the column (1) by pipe means (4a) . 

18 . Device according to any one of claims 1 to 17 
further comprising means for extracting the current of 
inert gas or steam. 

30 19 . Device according to claim 18 wherein the extractor 

means comprise one or more valves in the top part of the 
column (1) and releasing the inert gas or the steam to the 
exterior of the column ( 1 ) . 

20. Device according to any one of claims 1 to 17 

35 further comprising means for recovering the current of 
inert gas or steam and the condensates . 
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21. Device according to claim 20 wherein the means for 
recovering the current of steam and condensates comprise 
one or more condensers (14) connected to the top part of 
the column (1) by pipe means. 
5 22. Device according to any one of claims 1 to 21 

further comprising means for regulating and/or controlling 
the flowrate of the wort entering the column (1) . 

23 . Device according to any one of claims 1 to 21 
further comprising means for regulating and/or controlling 

10 the flowrate of the current of inert gas or steam into the 
column (1) . 

24 . Device according to claim 22 or claim 23 wherein 
the regulation and/or control means comprise solenoid 
valves and/or pneumatic valves. 

15 25. Method of eliminating unwanted volatile components 

from beer wort, without significant evaporation, comprising 
a first step of boiling the wort at a temperature varying 
between approximately 9 0 ° C and approximately 150°C, 
followed by a second step of separating unwanted volatile 

20 components from said wort carried out in a device as 
claimed in any one of claims 1 to 24 . 

26 . Method according to claim 25 wherein the internal 
pressure in the column is controlled in accordance with the 
temperature of the wort entering the column. 

25 27. Use for the elimination of unwanted volatile 

components from beer wort of a device as claimed in any one 
of claims 1 to 24 . 
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ABSTRACT 



A device for eliminating unwanted volatile 
components from beer wort comprises a column (1) 
compr i s ing : 

- means (2) for uniformly distributing the beer 
wort inside said column (1) in a first direction, 

- means (10) for uniformly distributing a current 
of inert gas or steam inside the column (1) in a second 
direction, preferably opposite to said first direction, 
and 

- means for increasing the surface area of contact 
of said wort inside said column (1) with said current of 
inert gas or steam. 
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of thm prior LL3. or PCT appltratinnfr) undar 35 LL3.C $ 120. 

POWER OF ATTORNEY 

! hereby appoint the following attorneys) and/or agents) to prosecute this application 
and transact ail business in the Patent and Trademark Office connected therewith. (JUst 
name and registration number} 

—Robert H. Bachman (1S T 3Z41, Gregory P. LaPointe (£8,395), 
Barry L. Keloacfttex ( 29.999). and George A- Coury 0*7309) 



(check the following item, if appiicabie) 

□ Attached as part of this declaration and power of attorney is the authorization 
of the above-named attorneys) to accept and follow instructions from my 
representative(s). 



SEND CORRESPONDENCE TO DIRECT TELEPHONE CAULS TO: 

(ttsme and talaphonm number) 

gachman & LaPointe. P.C^ 

9GXLJ3iaiiBT~STT^^ Barry L. Kelmachter 

New Haven, CT 0 6510-2 802 (203) 777-6628 



DECLARATION 

I hereby declare that ali statements made herein of my own knowledge are true and that 
all statements made on Information and belief are believed to be true; arui further that these 
statements were made with the knowledge that wiimd false statements a 
are punishable by fine or irrtprisonmem^ of Trtie 18 of the United 

States Code, and that such willful false statements may Jeopardize the validity of the 
application or any patent issued thereon. 
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SIGNATURE(S) 

NOTE: Carefutty indicate the family (or last) name as it should appear on the filing receipt and ail other 
documents. 

Full name of sold or first Inventor 

Dirk Seldeslacfafcs- 

(QJVEN NAME) (MIDDLE IWTIALQR NAME) FAMILY (OR LAST NAME) 

Inventor's signature ^ n<^J^V^Vy 

Date d ogi^TT^ Country of Citizenship Belgium 

Residence Postestraat 29 A, B-3020 ULinksgjlg. Belgium, ^^rV 

Post Office Address (Same as Above) 



Full name of second Joint Inventor, if any 

(OWEN NAME) (MIDDLE IMTtAL OR NAME) FAMILY (OR LAST NAME) . • 

Inventor's signature 

Date ; : Country of Citizenship 

Residence '—. 

Post Office Address 



Full name of third joint inventor, If any 

(GIVEN NAME) (MIDDLE iNJTIAL OR NAME) FAMILY (OR LAST NAME) 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address in: 



Full name of 4th Joint inventor, if any 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

inventor's signature - 

Date Country of Citizenship 

Residence 

Post Office Address — 



Full name of 5th joint inventor, if any 



(C/veNNAMe} WDOLEINmALORNAMB) FAMILY (OR LAST NAME) 

Inventor's signature 

Date 



Country of Citizenship . 



Residence 

Post Office Address , 
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FORM 1-1 



1-8 



<ReL3a-ll/93 PubJOS) 



FORM 1-1 



1-9 



CHECK PROPER BOX(ES) FOR ANY OF THE FOLLOWING ADDED PAGE(S) WHICH 
FORM A PART OF THIS DECLARATION 

□ Signature for third and subsequent joint inventors. Number of pages added 



□ Signature by administrator(trix) f executor(trix) or legal representative for de- 
ceased or incapacitated inventor. Number of pages added 



□ Signature for Inventor who refuses to sign or cannot be reached by person 
authorized under 37 CFR 1 .47. Number of pages added 



□ Added page for signature by one Joint inventor on behalf of deceased inventors) 
where legal representative cannot be appointed in time (37 CFR 1 .47). 

» • » 

□ Added pages to combined declaration and power of attorney for divisional, 
continuation, or continuation-in-part (C-i-P) application. 

D Number of pages added 



□ Authorization of attorney(s) to accept and follow instructions from representative. 



iff no further pages form a part of this Declaration, then end this Declaration with 
this page and check the following item:) 

OS This declaration ends with this page. 
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